The influence of the cutting edge micro geometry on cutting process and on tool performance is subject of several research projects. Recently published papers focus on optimising the cutting edge rounding. The results are partly inconsistent. Unfortunately, no international standard yet exists to properly describe the cutting edge micro geometry. This is seen as the root cause for detected discrepancies. To develop a common understanding for the influence of rounded cutting edges, it is indispensable to use the same basis to characterise the edge profile. This paper gives a review on existing characterisation methods, analyses the difficulties in their application and discusses different modelling ideas to describe the cutting edge profile. Based hereon, a new algorithm and geometrical parameterisation of the cutting edge is proposed, which reduces uncertainties and difficulties in the application of currently available methods. The proposed method considers measurement uncertainties and is robust against form errors and creates thus the basis required for the study of the influence of rounded cutting edges.
The micro geometry of a cutting tool describes the actual shape of the cutting edge, which is the intersection of a tool's flank and face. It is well-known that the micro geometry significantly influences the cutting tool's machining performance. Among other effects, influences on cutting forces [1-5], wear development [2, 5-11], surface properties [2, 5, 7, 8, 11, 12] or chip formation [6, 9, 10] have been reported. All papers have in common that the profile of the cutting edge has somehow been characterised by ideal geometrical elements such as a radius of a circle or the angle and the width of a chamfer. The influence of asymmetrically rounded cutting edges has also been studied [13, 14] . The published results, however, are partly contradictory. While Denkena et al. [4] reports on decreasing forces with increasing cutting edge radii r n , the opposite has for example been document by Albrecht [1] or Cortés Rodríguez [15] .
The root cause for the inconsistent results is seen to lie in the characterisation method used to describe the cutting edge shape. The general approach in characterising cutting edges is to first generate a set of data points representing the cutting edge profile. This is typically acquired by optical or tactile measurement. Methods that are principally able of measuring surface textures and can thus be used for edge detection are described in [16] . Optical systems that are widely spread for the acquisition of cutting edge profiles are focus variation-based systems and fringe projection-based systems. Due to difficulties that arise from the steepness of flank and face when measuring the cutting wedge, interferometry is less commonly used. Optical systems generate a 3D data set of the cutting edge. To characterise the profile of a cutting edge, either different profiles along the edge are extracted from the 3D file, or the data are summarized in an average cutting edge profile. In the next step, the resulting data points representing the edge profile are used for the characterisation. The characterisation by a rounded cutting edge radius r n is not unique. This is also pointed out in a recent survey [17] which compares the cutting edge radius measurement of different institutions and detects significant deviations in the determined radii. Depending on user, measurement uncertainty and fitting algorithm used, the same cutting edge profile is described by different radii. The survey and the number of published papers treating the effect of rounded cutting edges underline the necessity to develop a new characterisation algorithm which reduces the uncertainties of existing methods. While the characterisation of the cutting tool's macro geometry is internationally standardised [18] , no standard yet exists to characterise the profile of a cutting edge itself.
According to [19] , which corresponds with [18] but is more detailed, only a distinction between a rounded, chamfered or sharp cutting edge is drawn, see Fig. 1 . A rounded cutting edge is a cutting edge which is formed by a rounded transition between the face and the flank. The nominal radius of a rounded cutting edge measured in the cutting edge normal plane is r n . A chamfered cutting edge is a cutting edge which has an angulated straight transition between the flank and the face. Cutting edges can be designed with one or multiple chamfers. A sharp cutting edge is neither round nor chamfered. No further differentiation is given. Combinations of the different shapes are not dealt with in this standard.
A more detailed differentiation of ideal reference profiles is given in [20] : asymmetrically rounded cutting edges as well as combinations of chamfers and roundings are taken into consideration. The different types are shown in Fig. 2 . The top row shows variations of rounded cutting edges, while the bottom row represents different chamfered versions. Chamfered cutting edges with rounded transitions are available as well. The parameters S α and S γ already chamfer width b n rounded cutting edge radius r n sharp cutting edge chamfered cutting edge rounded cutting edge Fig. 1 Possible shapes of a cutting edge according to [19] 
